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Introduction 
 
Vermont has a rich natural heritage and legacy, treasured by Vermonters and visitors alike. 
Strong public support for conservation is evidenced by numerous public surveys (Roman and 
9ǊƛŎǎƻƴ нлмрύΦ ±ŜǊƳƻƴǘŜǊǎ ǎǘǊƻƴƎƭȅ ǾŀƭǳŜ ǿƛƭŘƭƛŦŜΣ ƴŀǘǳǊŜΣ ŀƴŘ ǘƘŜ ǎǘŀǘŜΩǎ ǊǳǊŀƭΣ ǎǇŀǊǎŜƭȅ 
developed landscape, including the working lands supporting forestry and agriculture. 
 
This valued natural legacy is threatened. Development and fragmentation of natural habitats, 
the spread of non-native and invasive plants and animals, and the effects of a changing climate 
all have ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ŘǊŀƳŀǘƛŎŀƭƭȅ ŀƭǘŜǊ ±ŜǊƳƻƴǘΩǎ natural landscape and the native plants 
and animals that rely on it. Nevertheless, thanks to the resilience of our forests and natural 
communities, much of the state is currently in good ecological condition.  Following the severe 
deforestation and soil loss of the heavily agricultural 19th century, Vermont is now largely 
forested, with many large and intact forest blocks. VermontΩǎ ǎƳŀƭƭ ǎƛȊŜ ōŜƭƛŜǎ ƛǘǎ ǊƛŎƘ ŘƛǾŜǊǎƛǘȅ 
of species and habitats. The state has many pristine lakes and wetlands; abundant calcium-rich 
bedrock which supports high species diversity, rare species, and productive forests; and a range 
of elevations and soil types from the clay soils of Addison County to the rugged alpine summit 
of Mount Mansfield.   
 
These ecological conditions and strong public support for conservation highlight the 
opportunity that now exists to protect biological diversity. 
 
Maintaining and enhancing ecological function across the landscape is fundamental to 
conserving biological diversity. Ecological function ς the ability of plants and animals to thrive, 
reproduce, migrate, and move as climate changes and the ability of natural ecosystems to 
function under natural processes ς is served by high-quality terrestrial and aquatic habitat, 
natural connections across the landscape, a wide variety of habitat features from low elevation 
to high, clean water, and healthy rivers, streams, lakes, ponds, and wetlands. 
 
We present a practical approach to protecting and enhancing ecological function into the 
future. This approach, a landscape-level conservation design for Vermont, is based on a 
rigorous scientific process using the best available data. The lands and waters identified here 
are the areas of the state that are of highest priority for maintaining ecological integrity. 
Together, these lands comprise a connected landscape of large and intact forested habitat, 
healthy aquatic and riparian systems, and a full range of physical features (bedrock, soils, 
elevation, slope, and aspect) on which plant and animal natural communities depend. When 
conserved or managed appropriately to retain or enhance ecological function, these lands will 
ǎǳǎǘŀƛƴ ±ŜǊƳƻƴǘΩǎ ƴŀǘǳǊŀƭ legacy into the future. 
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Coarse-filter Conservation Approach 
 
It would be overwhelming to identify and manage for the individual needs of the thousands of 
species of plants, animals, invertebrates, and fungi in Vermont. The coarse-filter conservation 
approach treats larger-ǎŎŀƭŜ ŎƻƳǇƻƴŜƴǘǎ όƻǊ άŜƭŜƳŜƴǘǎέύ ƻŦ ǘƘŜ ƭŀƴŘǎŎŀpe as proxies for the 
species they contain (Panzer and Schwartz 1998; Molina et al. 2011; Shuey et al. 2012). If 
examples of all coarse-filter elements are conserved at the scale at which they naturally occur, 
most of the species they containτfrom the largest trees and mammals to the smallest 
insectsτwill also be conserved (Hunter 1991; NCASI 2004; Schulte et al. 2006). This approach is 
well-documented in the scientific literature (Jenkins 1985; Noss 1987; Hunter et al. 1988; 
Hunter 1991; Noss and Cooperrider 1994; Haufler et al. 1996; Jenkins 1996; Poiani et al. 2000; 
USDA 2004).  
 
The coarse-filter conservation approach can provide for the habitat needs of many of 
±ŜǊƳƻƴǘΩǎ species, allowing for efficiency in conservation planning and design. This project 
focused on identifying landscape-level coarse filters. We have very high confidence that this 
conservation design identifies areas essential for the long-ǘŜǊƳ ŦǳƴŎǘƛƻƴƛƴƎ ƻŦ ±ŜǊƳƻƴǘΩǎ 
landscape and the species it contains. However, coarse-filter conservation alone cannot 
ŀŘŜǉǳŀǘŜƭȅ ŀŘŘǊŜǎǎ ŀƭƭ ǘƘŜ ƴŜŜŘǎ ƻŦ ±ŜǊƳƻƴǘΩǎ ǎǇŜŎƛŜǎΣ Ƙŀōƛǘŀǘǎ, and natural communities. Very 
rare species, whose distribution on the landscape is too infrequent and unpredictable to be 
captured by most coarse filters, and species with very specific habitat needs (such as grassland 
nesting birds that in Vermont are only associated with very specific agricultural mowing 
regimes) require additional considerations. A complementary άŦƛƴŜ-ŦƛƭǘŜǊέ ŎƻƴǎŜǊǾŀǘƛƻƴ 
approach is needed for these species and habitats, and we are planning to address a 
conservation design for these species and habitats in a subsequent project. 

 
Methods and Results 
 
Our first step in applying the coarse-filter approach to this project was to list landscape scale 
elements that could serve as coarse filters and the finer scale elements that could effectively be 
captured by each. The list of finer scale elements included a broad range of ecological 
processes, natural communities, habitats, and species. Analyses of the effectiveness of several 
proposed coarse filters were compiled in a tabular format. This analysis informed our selection 
efforts. The table is a significant product of this project and serves as a strong conceptual 
foundation for identifying those landscape elements that most effectively represent the 
ecologically functional landscape needed to support most of the fine filter elements into the 
future. The table will be expanded in a later phase of the project to include many more natural 
communities, habitats, and species and will be the basis for identifying which of these finer 
ǎŎŀƭŜ ŜƭŜƳŜƴǘǎ ŀǊŜ ƴƻǘ άŎŀǇǘǳǊŜŘέ ōȅ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ǎŎŀƭŜ ŎƻŀǊǎŜ ŦƛƭǘŜǊǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƴŜŜŘ 
specific conservation and/or management attention.  
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Based on these first steps, we selected five landscape elements from an initially longer list as 
collectively being the most effective and parsimonious for maintaining an ecologically 
functional landscape. These are:  
 

1. Interior Forest Blocks 
2. Connectivity Blocks 
3. Surface Waters and Riparian Areas 
4. Riparian Areas for Connectivity 
5. Physical Landscape Diversity Blocks 

 
We also identified Wildlife Road Crossings as a key element of the conservation design. Wildlife 
road crossings are road segments with suitable habitat on both sides of the road. Although not 
actually a coarse filter, wildlife road crossings are essential to the success of the five chosen 
landscape elements and therefore are a critical component of maintaining and enhancing 
±ŜǊƳƻƴǘΩǎ ŜŎƻƭƻƎƛŎŀƭƭȅ ŦǳƴŎǘƛƻƴŀƭ ƭŀƴŘǎŎŀǇŜΦ   
 
When the ecological functions of each of these landscape elements are maintained and 
enhanced, and when each is conserved at the appropriate scale and distribution across the 
ƭŀƴŘǎŎŀǇŜΣ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ±ŜǊƳƻƴǘΩǎ ǎǇŜŎƛŜǎ ŀƴŘ ƴŀǘǳǊŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ŀǊŜ ǾŜǊȅ ƭƛkely to be 
conserved even as the climate changes.  
 
While each landscape element is important on its own, it cannot function in isolation. 
Maintaining or enhancing an ecologically functional landscape in Vermont depends on both the 
specific functions of each element, and the ability of the landscape elements to function 
together. Interactions between elements are ǿƘŀǘ ǎǳǇǇƻǊǘ ±ŜǊƳƻƴǘΩǎ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŀǊŜ 
essential for long-ǘŜǊƳ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ ±ŜǊƳƻƴǘΩǎ ōƛƻƭƻƎƛŎŀƭ diversity and natural heritage.  
 
Each of these landscape elements is described below, and a map shows the areas identified as 
άǇǊƛƻǊƛǘȅέ ŀƴŘ άƘƛƎƘŜǎǘ ǇǊƛƻǊƛǘȅέ ŦƻǊ ŜŀŎƘΦ ¢ƘŜ ƘƛƎƘŜǎǘ ǇǊƛƻǊƛǘȅ ŀǊŜŀǎ ŀǊŜ ǘƘƻǎŜ ǘƘŀǘ are critical 
for maintaining an ecologically functional landscape. The priority areas are also important but 
there is more flexibility available for conserving ecological function within these areas. The 
highest confidence in maintaining an ecologically functional landscape will be achieved by 
conservation of both priority levels for all of these landscape level elements. 
 
The following maps of landscape level elements ƛŘŜƴǘƛŦȅ ŀ ƭŀǊƎŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ±ŜǊƳƻƴǘΩǎ ƭŀƴŘǎ 
and waters for conservation priority. We are highly confident that ecological functions must be 
maintained within these areas if Vermont is to have an ecologically functional landscape into 
the future. 
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Conserving Ecological Function 
 
It is important to note that the goal for all of these areas is to maintain the ecological functions 
provided by that landscape element. For example, the goal for Interior Forest Blocks is to 
maintain the unfragmented, interior forest of these areas that provides critical habitat for many 
species of plants and animals. There is considerable leeway on what can happen within a forest 
block and still maintain interior forest function. For example, most forest management 
activities are compatible with maintaining the long-term interior forest functions for these 
blocks, providing these activities are thoughtfully planned.  
 
Many tools can be used to achieve the overall goal of retaining ecological function. With 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ ул҈ ƻŦ ±ŜǊƳƻƴǘΩǎ ƭŀƴŘ ǇǊƛǾŀǘŜƭȅ-owned, management and stewardship of 
private lands will be an essential path to success. Other tools include conservation easements, 
local planning and zoning, state regulations, and ownership by a state or federal agency or a 
private conservation organization. This document and these maps do not provide the detail as 
to which of these tools are best suited to specific places, but there are recommendations for 
further prioritization filters that users can apply to make these decisions. 
 
Each section below provides guidelines on what is needed to maintain ecological functions for 
that element. 

 
Landscape Element Descriptions and Maps 
 
Interior Forest Blocks 
Definition: Areas of contiguous forest and other natural communities and habitats (such as 
wetlands, ponds, and cliffs) that are unfragmented by roads, development, or agriculture. 
Forest blocks were identified, mapped, and ranked by Sorenson and Osborne (2014). 
 
Ecological Function: Forest blocks provide many ecological and biological functions critical for 
protecting native species and the integrity of natural systems (Austin et al. 2004), including: 

¶ Supporting natural ecological processes such as predator-prey interactions and natural 
disturbance regimes; 

¶ Helping to maintain air and water quality and flood resilience; 

¶ Supporting the biological requirements of many plant and animal species, especially 
those that require interior forest habitat or require large areas to survive; 

¶ Supporting viable populations of wide-ranging animals by allowing access to important 
feeding habitat, reproduction, and genetic exchange; and 

¶ Serving as habitat for source populations of dispersing animals for recolonization of 
nearby habitats that may have lost their original populations of those species. 
 

In addition, large, topographically diverse forest blocks will allow many species of plants and 
animals to shift to suitable habitat within a forest block in response to climate change within 
the next century without having to cross developed areas to other forest blocks (Beier 2012). 
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Priority Areas for Maintaining an Ecologically Functional Landscape:  

These are highly ranked forest blocks from all biophysical regions that provide important 
interior forest habitat and provide ecological support to the highest priority Forest 
Interior Blocks. 
 
Highest Priority: These are the largest and/or highest ranked forest blocks from all 
biophysical regions that provide the foundation for interior forest habitat and 
associated ecological functions. 
 

Guidelines for Maintaining Ecological Function: The primary goal is to maintain the interior 
forest conditions that forest blocks provide by avoiding permanent interior forest 
fragmentation resulting from development. Limited development on the margins of existing 
large forest blocks may not have significant adverse effects as long as it does not reduce 
connectivity between blocks and does not encroach into the forest block interior. Forest 
management that maintains forest structure within the block and results in a distribution of all 
age classes is compatible with maintaining interior forest conditions over the long term. 
 
Further prioritization for conservation could be achieved using the following filters:  

1. Areas also mapped as highest priority Connectivity Blocks. 
2. Forest blocks with high άǘƻǘŀƭ ǿŜƛƎƘǘŜŘ ōƭƻŎƪ scoresέ or high scores for any of the 11 

individual biological or physical diversity factors (Sorenson and Osborne 2014). 
3. Presence of rare or Vermont-responsibility geophysical settings, such as calcareous 

bedrock or clay soils. 
4. High score in regional resilient sites analysis (Anderson et al. 2012). 
5. High score for forest productivity (Vermont Land Trust 2007). 
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Map 1. Interior Forest Blocks showing Priority and Highest Priority blocks.
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Connectivity Blocks 

Definition: Landscape connectivity refers to the degree to which blocks of suitable habitat are 
connected to each other (Noss and Cooperrider 1994). Connectivity Blocks are the network of 
forest blocks that together provide terrestrial connectivity at the regional scale (across Vermont 
and to adjacent states and Québec) and connectivity between all Vermont biophysical regions. 
There is a high level of connectivity within individual forest blocks. The proximity of one forest 
block to another, the presence of riparian areas, and the characteristics of the intervening 
roads, agricultural lands, or development determine the effectiveness of the network of 
Connectivity Blocks in a particular area. 
 
Ecological Function: A network of Connectivity Blocks allows wide-ranging animals to move 
across their range, allows animals to find suitable habitat for their daily and annual life needs, 
allows young animals to disperse, allows plant and animal species to colonize new and 
appropriate habitat as climate and land uses change, and contributes to ecological processes, 
especially genetic exchange between populations (Austin et al. 2004). Maintaining the 
landscape connectivity function requires both Connectivity Blocks and Riparian Areas for 
Connectivity, especially in highly fragmented areas of Vermont. There is general agreement 
among conservation biologists that landscape connectivity and wildlife corridors can mitigate 
some of the adverse effects of habitat fragmentation on wildlife populations and biological 
diversity (Beier and Noss 1998; Noss and Cooperrider 1994; Haddad et al. 2003; Damschen et 
al. 2006). Specifically, climate change adaptation is enhanced if the long distance movements of 
plants and animals is supported by a combination of short movements within large, 
topographically diverse forest blocks and short corridor movements between forest blocks 
(Beier 2012). 
 
Priority Areas for Maintaining an Ecologically Functional Landscape:  

These are the forest blocks that provide a major supporting connectivity function for the 
άōŀŎƪōƻƴŜέ ƻŦ ƘƛƎƘŜǎǘ ǇǊƛƻǊƛǘȅ /ƻƴƴŜŎǘƛǾƛǘȅ .ƭƻŎƪǎΦ ¢ƘŜȅ ŀƭǎƻ ǇǊƻǾƛŘŜ ŀƭǘŜǊƴŀǘƛǾŜ 
pathways for connectivity, as redundancy is a critical safeguard in ensuring the long 
term effectiveness of the connectivity network. 
 
Highest Priority: The terrestrial "backbone" of forest blocks is a subset of all Connectivity 
Blocks that provides connectivity to all biophysical regions. The άōŀŎƪōƻƴŜέ incorporates 
the spines of the major mountain ranges, connections outside Vermont to 
unfragmented habitat, and anchor blocks in fragmented biophysical regions based on 
abundant known occurrences of rare species and significant natural communities. Small 
forest blocks are included at pinch-points in the connectivity network as they are critical 
stepping stones. 
 

Guidelines for Maintaining Ecological Function: Similar to Interior Forest Blocks, it is important 
to maintain the interior forest conditions in Connectivity Blocks by avoiding permanent interior 
forest fragmentation resulting from development. Connectivity within forest blocks will remain 
high if they remain unfragmented. For Connectivity Blocks it is also critically important to 
maintain or enhance the structural and functional connectivity that occurs on the margins of 
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these blocks where they border other blocks. This can be accomplished by maintaining forest 
cover along the margins and by limiting development in these areas of block-to-block 
connectivity.  
 
Further prioritization for conservation could be achieved using the following filters:  

1. Blocks that serve as stepping-stones in fragmented regions. 
2. Anchor blocks are the largest blocks in the network and these need permanent 

conservation of their cores and the margins that border other blocks in order to secure 
the connectivity function.  

3. Pinch points or bottle-necks in the connectivity network where animal movement or 
connectivity is narrowed due to adjacent development or fragmentation. 

 
  



9 
 

 
Map 2. Connectivity Blocks showing Priority and Highest Priority blocks. 
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Map 3. Connectivity Blocks and Riparian Corridors showing how the two landscape elements 

function together to provide connectivity in the fragmented Champlain Valley. 

  


